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The effect of input resolution for atmospheric models on storm surge
simulation
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Abstract

Typhoon-induced storm surges have long posed a serious threat to coastal regions in Taiwan, highlighting the
need for accurate and timely forecasts to support disaster mitigation and early warning systems. Currently, the Central
Weather Administration (CWA) operationally produces storm surge forecasts using meteorological fields from the
TWREF atmospheric model with a horizontal resolution of 15 kilometers. However, Taiwan’s highly complex
terrain—especially the presence of the Central Mountain Range—significantly influences typhoon structure and
intensity, and such effects are not adequately resolved at the existing model resolution.

This study aims to improve the accuracy of storm surge forecasts by integrating high-resolution meteorological
data from the CWA’s Regional Deterministic Weather Forecasting System (WRF D), increasing the input grid
resolution to 3 kilometers. A key focus of this research is to strike a balance between computational cost and forecast
accuracy.

Using Typhoon Kong-Rey as a case study, we compare storm surge simulations forced by both the original and
high-resolution atmospheric fields, evaluating differences in predicted typhoon structure and coastal water levels.
Additionally, we assess the computational expense of high-resolution simulations and quantify the forecast
improvements. The results provide a scientific basis for optimizing storm surge forecasting systems in regions
characterized by complex topography, such as Taiwan.
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